Introduction
Low back pain (LBP) has been characterized as a condition related to nursing staff (NS) in intensive care units (ICU) when analyzed from an ergonomic point of view, due to exposure to occupational risks that contribute to LBP. However, the ergonomic risk factors related to LBP in NS have been less understood even though there is still a high prevalence of LBP symptoms (1) (2) .
The ICU exhibits important risks for NS in relation to the organization, the conditions of work and the social and professional relationship (2) . Moreover, the fact that the ICU areas have been designated for the care of unstable patients and with risk of death (2) , contributes to a correlation between stress and the appearance of cardiovascular, digestive, and musculoskeletal system symptoms for NS (3) .
Among the causes of work-related LBP, individual factors (gender, age, stature, obesity, muscular strength related to the work requirements, endurance of the back musculature and smoking) and organizational factors (heavy, vigorous lifting movements, bending and twisting the vertebral column, vibration of the entire body, and work that is physically tiring) have been highlighted (4) .
The most useful way to understand the occupational risks of LBP is based on the application of questionnaires related to the theory of the surveillance model (5) , in which the detection of work factors that contribute to LBP are based on the declaration of the workers involved. Therefore, the model is based in the early detection and control of musculoskeletal disorders related to work through the identification of musculoskeletal symptoms and risk factors which can contribute for the occurrence of the musculoskeletal disorders. In addition, this kind of approach will be effective for the best cost-benefit of the company and the employee, through an early detection of the problem for the prevention of musculoskeletal disorders (5) . In this way, the information obtained by the worker is more useful and specific for the detection of the problem and the early action for resolution (5) . This kind of questionnaire has been applied to health professionals (6) but it has not been applied to NS.
Additionally, there is a relationship between LBP and the reduced endurance of the extensor muscles of the vertebral column (7) , as measured by the Sorensen test (8) . The lower the time an individual achieves in the test, the higher the probability of that individual being affected by an LBP episode (7) . Moreover, the Sorensen test has been applied to NS (9) and has shown to be a good tool for the diagnosis and prognosis for treatment and ergonomic changes in the workplace.
Thus, the study had the following objectives: to identify the work factors associated with LBP through the use of a surveillance tool, and characterize LBP by the endurance of lumbar extensor muscles among female NS in the ICU.
Methods
A cross-sectional survey was conducted from August (8) . Additionally, two rods were positioned on either side of the subject, at the height of the seventh thoracic vertebra, and a cord linked to the rods remained over the subject's trunk to determine the tactile feedback (10) .
During the test, the subjects supported their trunk aligned with the horizon, and touched the tactile feedback cord, until they were exhausted. The endurance of the Portuguese (11) . This questionnaire was used to identify 15 work-related factors, which factor contributed to the appearance of LBP by applying a score from zero to 10, with zero being "no problem" and 10 being "serious problem" for the occurrence of LBP, based on the theory of the surveillance model (5) and ergonomics (11) . All factors that were scored higher than two were considered indicative of a factor that positively contributed to the occurrence of LBP (12) . The scores were divided into three broad strata: zero to one as no problem related to that factor, two to seven as a minimal to moderate problem, and eight to 10 as an important problem related to that factor (12) . The factors evaluated were posture, work rhythm, organizational and environmental factors, and physical condition.
We analyzed the data using the SPSS statistical 
Results
Of the 112 nursing professionals approached, 48 (43%) subjects participated. Table 2 . Subsequently, the factors that were grouped in the range from two to seven were "working without receiving training", "working in a hot, cold, humid or wet environment" and "using tools (shape, weight, vibration, etc.)". The average value for these factors was between 4.39 and 5.64. Finally, the only factor that obtained a maximum number of marks in the band of zero to one was "having to handle or hold small objects". Thus, this factor was considered not to contribute to the appearance of LBP.
Work-related factors
Mean score 0-10 (sd)* 
Discussion
This study showed us that a surveillance tool is an The LBP episode is a reality for the nursing working and Brazilian (3, 13) and international (1) studies reinforce this idea. However, the approach utilized in this study showed its novel nature, as there were no studies that combined the instruments selected which enable the contextualization of the research problem in a broader sense.
To ensure a strong methodology, we chose only women because there are differences between the musculature vertebral column endurance in men and women. Men have shown to be less resistant compared to women, because of variations in the morphology of the lumbar tissues relative to the proportion of type 1 and type 2 fibers (14) . If we had not made this choice, the characterization of the workers by muscle resistance would be biased. On the other hand, we did not perform a sample calculation. Our sample was by convenience and we observed great variability in some variables. Because of this, we could not discard the possibility of a type II error. The characteristics of workers selected ensured that we selected a group of LBP risk. The age of workers who participated in our study belonged to a young group and who have shown a higher percentage of pain in the vertebral region (15) .
Additionally, the majority of workers participating in this study performed domestic tasks, which associated with bad posture during domestic activities, coupled with professional activity, can increase the probability of LBP (16) . Moreover, we found a low frequency of workers who participate in sports activities, and considering that sports activities would be an important factor in LBP prevention (17) , this factor could contribute to the appearance of LBP. We categorized the workers in the LBP and non-LBP groups by self declaration and this could be a limitation because the workers might have underreported symptoms out of fear of losing their job, reprisal, and believing pain to be an expected consequence of work and age (18) .
It is known that the Sorensen test is affected by individual factors such as motivation, tolerance, pain, fear and competitiveness (10) , so we used the Borg RPE Scale and the tactile feedback to evaluate the fatigue in the execution of the test and, thus, to ensure its reproducibility (10, 19) . It is important to say that the majority of LBP workers who participated claimed to have performed the endurance test during a pain-free period. We did not investigate the psychological factors and their contribution to LBP but one recent research shows us an association between LBP and psychological factors (20) , and we suggest that future research should investigate this variable. Petersen RS, Marziale MHP.
The time in the Sorensen test was on average 93.06 seconds for LBP workers, which was similar
to the values found in other studies (21) . For the asymptomatic workers however, the time found in the present study (116.3 seconds) was less than in another study (21) , in which the time was 220 seconds.
Nevertheless, we could classify our asymptomatic workers as 'best performance' and those with LBP as "average performance' (7) . Therefore, despite no significant differences between our groups of workers, good sensitivity and reliability to evaluate intensive effort among healthy persons and those with LBP (19) . (2, 17, 23) , and thus reflected the opinions indicated by the workers surveyed in this study. Working when one has some injury or pain was mentioned by the workers as a cause of LBP. In addition, working with an injury or symptoms of pain also jeopardized the quality of the services provided and promotes limitation in productivity of about 4.87% (24) . In terms of organizational issues, the rhythm of work in ICUs, such as the speed with which tasks are completed and the long shifts with lack of breaks for relaxing in the normal work day of NS are evidence found in the literature that contributes to LBP (25) . Thus, they are in consonance with the subjective impressions given by the workers in the present research. This research indicated a minimum or moderate association between factors related to working without prior training and in an uncomfortable environment and the characteristics of tools and the appearance of LBP. It is known that, while training related to care and procedures is offered to nursing professionals in ICUs, there is a lack of training focusing on the recognition of the health risks in performing their activities and injury prevention (2) .
Such training is important to prevent LBP, and the training has to be accompanied by structural changes and the use of technological apparatus to be successful in the treatment and prevention of LBP (23) . Although no studies were found in the literature evaluating the role of temperature factors in the appearance of LBP in ICU NS, the exposure of a part or all of the body to the cold may be a contributing factor in the appearance of musculoskeletal disorders in the lumbar column (26) . Therefore, future research should be undertaken to better understand how this relationship would contribute to the appearance of LBP in these professionals.
Conclusion
Overall, LBP appears to be linked to a wide variety of associated elements, such as environmental, biomechanical, organizational, personal, genetic, psychosocial, physiological and financial factors in ICU nursing professionals and these relationships support our findings. The reorganization of work through ergonomic studies is necessary to improve the work environment and to prevent LBP among NS. Thus, the application of surveillance tools is very useful because they are easy to apply, raise the opinions of workers, direct the ergonomic changes and evaluate the interventions.
Moreover, the trend towards less endurance of spinal column extensor muscles being associated with LBP highlights the need to consider the physical conditions of workers and the implementation of exercises
